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CHAPTER I
INTRODUCTION
Background and Justification of Problem 
Many students, during their junior and high school careers, are faced with
the task of doing a science fair project. This researcher has noted that a student’s 
success in science fair performance is not necessarily connected to common 
classroom grading. Although it is probable that many factors are involved in 
producing a superior project, this investigator will explore brain lateralization as a 
possible explanation.
Review of Literature
A review of literature yields little that directly correlates brain 
lateralization and science fair success. There are, however, many sources from 
which useful information can be gleaned.
Several sources have proved particularly helpful in understanding 
lateralization. Two Sides of the Brain (Segalowitz, 1983) provides excellent 
background information on left brain — right brain phenomena. Doreen Kimura’s 
article, "Male Brain, Female Brain: The Hidden Difference" (Kimura, 1985), puts 
in perspective the work that has gone on in the field. Kimura has been doing 
brain research for over thirty years and has pioneered many new advances. A
2thorough historical overview of lateralization is found in Right Brain. Left Brain: 
Fact and Fiction (Levy, 1985).
In Characteristics of High School Students as Related to Performance in 
Independent Scientific Research (Hinton, 1990), science fair success is measured 
by using science fair scores as this researcher intends to do. Although 
independent variables other than brain lateralization are studied in this 
dissertation, much useful information can be gathered from this document. Gifted 
Young in Science (Brandwein & Passow, 1988) is a collection of ideas of thirty- 
four authors, including scientists and educational experts, who probe the manner 
and the mode by which contribution to the fields of science and technology are
made.
Problem Statement
The purpose of this study was to determine if a relationship exists between
brain lateralization and science fair success.
Hypothesis
There will be a significant difference between right brained and left 
brained students in relationship to their success in science fair competition.
3Procedures
Subjects
The subjects of this study were male and female students in grades nine 
through twelve. One hundred twenty students were included in the sample. 
Setting
This study was conducted at Bloom Carroll High School in Fairfield 
County in Central Ohio.
Data Collection
The SOLAT Test for brain lateralization was given to students throughout 
Bloom Carroll High School. Right brain, left brain, whole brain tendencies were 
recorded for all students tested. Science fair rating scores of students were 
collected. A control group consisted of students who presented a project but who 
scored 26 or below out of 40 on their project. An experimental group included 
students with a score of 32 or above. High achievers and low achievers in science 
fairs were statistically analyzed in relationship to their brain lateralization ratings.
Definition of Terms
Brain lateralization — The degree to which a person utilizes the right versus the 
left hemispheres of the brain.
Right brain — The part of the brain’s cerebrum that shows an inclination towards 
intuitive, creative, and global thinking.
Left brain — The part of the brain’s cerebrum that shows an inclination towards 
logical, structured thinking. Speech is located here.
4Corpus calk — A  connector between the left and right hemispheres.
Results
Whole brained students showed a strong, positive correlation with science 
fair success. A  negative correlation was discovered between right brained 
students and their science fair scores. There was not a statistical significance
between left brained students and science fair success.
CHAPTER n
REVIEW OF THE LITERATURE
There is a great abundance of information in modem literature pertaining 
to brain lateralization. This chapter will include sections on brain anatomy, 
definitions of brain lateralization, characteristics attributed to right brain and left 
brain individuals, a historical overview of this area of science, scientific 
explanations for observed differences, theories of evolution of lateralization, and 
finally, a rationalization of how lateralization could correlate with science fair
success.
Brain Anatomy
In order to study brain lateralization, it is necessary to be aware of basic 
brain anatomy. Noted structures can be found on Diagram 1 below (Kimura, 
1985).
The largest portion of the brain is called the cerebrum. It is made of
billions of units called neurons and is divided into two sections known as cerebral
hemispheres. The surface of the brain is the cerebral cortex or grey matter and 
has been associated with more advanced thought processes. It is highly 
convoluted. Subcortical neurons are involved in all aspects of behavior.
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6MAJOR AREAS OF THE LEFT HEMISPHERE
Each cerebral hemisphere is divided into four areas -  the frontal lobe, 
parietal lobe, temporal lobe, and occipital lobe. The two hemispheres are 
connected by bundles of nerve tissue, the largest of which is the corpus callosum.
Definition
Brain lateralization can be defined in several different ways. Segalowitz 
(1983, p. 83) considers three aspects of the term including hemispheric 
competence or how good each hemisphere is at a particular task, hemispheric 
dominance or which hemisphere controls the input and output, and finally 
hemispheric participation or how much each particular brain region contributes to 
work being done.
7Characteristics Attributed to Lateralization
The terms left brained and right brained are extensively used in current 
literature. Most scientists claim that the news media and the general population 
have grossly oversimplified scientific findings in the area of brain lateralization 
(Dolnick, Dec. 1988, and Hooper, 1989). This will be dealt with in the next 
section. Nonetheless, there is a mass of accumulated research showing that the 
left hemisphere controls certain thought processes and behaviors and the right
others.
General characteristics attributed to the left brain and the right brain are 
shown in the following chart (adapted from Upper Arlington Gifted Services 
Program).
8HEMISPHERIC FUNCTIONS
LEFT HEMISPHERE FUNCTIONS RIGHT HEMISPHERE FUNCTIONS
CRITICAL THINKING
LOGICAL THINKING
ANALYSIS
CONVERGENT THINKING
FOCAL THINKING
PARTS/SEGMENTED
SEQUENTIAL
LINEAR
VERBAL
RECOGNIZING/REMEMBERING NAMES 
RESPONDING TO VERBAL INSTRUCTIONS 
RESPONDING TO LOGICAL/VERSAL 
CONTROLLED/SYSTEMATIC IN 
EXPERIMENTING
SERIOUS, LOGICAL IDEAS
OBJECTIVE PROCESSING OF INFORMATION
DISLIKES IMPROVISING
LITTLE USE OF METAPHORS AND ANALOGIES
RECEPTIVE
ALGEBRAIC
MATHEMATICAL REASONING
ABSTRACT MATH COMPUTATION 
SEQUENCING OF CONCEPTS 
VERBAL
SYNTAX
GRAMMATIC LOGIC
ANALYSIS OF SPEECH SOUNDS, SYLLABLE
RECOGNITION
VERBAL MEMORY
PHONICS
WRITING
ACTION WORDS, MOVEMENT OF HANDS IN 
SPEECH
ORDERING AND SEQUENCING
VERBAL EXPLORATION
PLANNING (SEQUENCE)
VERIFYING
DUPLICATION AND APPLICATION 
REALITY
IMPROVING KNOWN
NON-FICTION
INTERPRETING BEHAVIOR
WORD READING
PHONETIC APPROACH TO READING
OUTLINING
(TELL HOW TO . . .)
CREATIVE THINKING
INTUITIVE THINKING
SYNTHESIS
DIVERGENT THINKING
DIFFUSE THINKING
HOUSTIC/GESTALTEN
SIMULTANEITY
NON-LINEAR
VISUO-SPATIAL
RECOGNIZING/REMEMBERING FACES 
RESPONDING TO VISUAL/KINESTHETIC 
INSTRUCTIONS
RESPONDING TO EMOTION/FEEUNG 
PLAYFUL/LOOSE IN EXPERIMENTING 
HUMOROUS IDEAS
SUBJECTIVE PROCESSING OF INFORMATION
LIKES IMPROVISING
USE OF METAPHORS AND ANALOGIES
SELF-ACTING
GEOMETRIC
GEOMETRIC ORGANIZATION
SIMPLE MATH COMPUTATION
RELATIONAL CONCEPTS
SPATIAL ORIENTATION DIRECTIONALITY, 
SPATIAL LOCALIZATION 
SYMBOLIC ASPECTS 
TONAL QUALITIES, TONAL PATTERNS 
TONAL MEMORY
MUSICAL HEARING, MELODY, ETC.
SINGING (PITCH, RHYTHM, INTONATION, 
LYRICS)
DRAWING, MODEL BUILDING
RANDOM EXPLORATION
SPATIAL EXPLORATION
DREAMING
ASSUMING
IMAGINATION
FANTASY
INVENTING
FICTION
AFFECTIVE INTERACTION
VISUALIZED READING
VISUAL APPROACH TO READING
SUMMARIZING
(SHOW HOW TO . . .)
9It may also be noted that there is a positive correlation between right brain 
individuals and a higher incidence of left-handedness, stuttering, learning 
disorders and immune system diseases (Garmon, 1968; Languis, 1989).
Gender differences are apparent in lateralization. More males are either 
left or right brained, while females tend not to be quite as lateralized (Kimura, 
p. 85).
In general, right brained individuals are considered to be visually and 
spatially oriented and are more intuitive and global in their thinking, while left 
brained people are verbally and concretely oriented and are more logical and 
sequential in their thinking.
In reality, most people are more whole brained than either left or right, 
integrating both sides of the brain equally. However, slight inclinations towards 
one side or another are common (Levy, May 1985).
A Historical Overview of Lateralization
Jerre Levy is a biopsychologist at the University of Chicago. She has spent 
her entire career studying how the two hemispheres relate to each other and to 
behavior. She provides an excellent overview of the history of lateralization 
studies (Levy, May 1985).
Hippocrates was the first noted person to wonder about how the brain 
functioned. Then in the seventeenth century Rend Descartes promoted the idea 
that the brain functioned as a whole with the pineal gland being the seat of the 
soul. His ideas were accepted until late into the nineteenth century.
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In the 1860’s and 1870’s Paul Broca and Karl Wernicke discovered people 
who had undergone severe, left hemisphere damage which resulted in loss of 
speech. At that point the half brain theory came into being. The left hemisphere 
was considered to be dominant and the right just a relay station.
John Hughlings Jackson in the 1930’s described a patient with right brain 
damage that resulted in visual problems. Other scientists confirmed this with 
their patients, but the idea of left brained superiority predominated until the
1960’s.
In 1962 Nobel Prize winner Roger Sperry and collaborator Michael S. 
Gazzanigna studied the results of severing the corpus callosum in epileptics in 
order to control their seizures. In his notes Sperry wrote, "The split-brain man 
behaves as if each of the separated hemispheres has a mind of its own" 
(Shannahoff-Khalsa, 1984).
During the late 1950’s to the present time, Doreen Kimura has devised 
methods to study how functions of the hemispheres differed in normal people 
(Levy, 1985). She developed a dichotic listening test where right and left ears are 
given information to see which ear picks up messages the best. She also 
developed a similar test for visual fields and is now studying gender differences in 
brain lateralization (Holloway, 1990).
By 1970 the right hemisphere was thought of as a fully functioning portion
of the brain as well as the left.
Now there appears to be a mythical two brain theory in which the 
community is led to believe that the two hemispheres are separate -  that one is
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either left or right brained. Scientists claim that this is just not so and that, in 
fact, we use both sides all of the time (Levy, 1985; Dolnick, 1988; Hooper, 1989).
Although there is much evidence to show that the two hemispheres are 
different in some ways, many of us have chosen to ignore the tremendous 
integration that the brain displays. It is important to study and be aware of these 
asymmetries because they can, in fact, explain some differences in human beings. 
But some individuals have gone beyond the realm of scientific evidence and want 
to totally revamp our educational system and business corporations. Scientists 
fear that we have gone too far (Segalowitz, 1983, p. 207; Springer, 1987).
Currently, new technologies such as EEG’s, PET scans, etc. are being 
utilized to learn even more about the brain and its hemispheres. We are only in 
the beginning of understanding our complex brain.
Scientific Explanation of Observed Differences
Scientific explanation of observed differences in lateralization can be 
classified as anatomical, physiological, or biochemical.
Anatomical Differences
The size and shape of the two cerebral hemispheres are very similar but
there are minor differences that could be of significance.
One landmark structure on the cortex, the Sylvian Fissure, is longer 
on the left hemisphere and pointed more upwards on the right.
This means that certain areas on the left temporal lobe associated 
with language functions are larger than similarly located areas on 
the right.
(Segalowitz, 1983, p. 10)
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This could account for differences in speech processing that is noted in the two 
hemispheres. Furthermore, the Sylvian Fissure is positioned higher in the left 
hemisphere of most right-handed individuals, but higher in the right hemispheres 
of most left-handers (Marx, 1983).
The posterior portion of the hemispheric connector known as the corpus 
callosum is known as the splenium. The splenium of females is more bulbous and 
larger than in males. Since fibers from many parts of the brain pass through this 
section, this anatomical difference could account for gender differences in visuo- 
spatial tasks (Farrier, 1982).
LeMay found that in most right-handers the frontal lobe of the right 
hemisphere is wider and extends farther forward than the left frontal lobe. Left­
handers either have symmetrical hemispheres in this aspect, or have reversed 
asymmetries (Marx, 1983).
Geschwind and Levitski found that the planum temporale, an area on the 
cortex for speech, was larger on the left in two-thirds of the brains examined and 
larger in the right in ten percent. There was equal size in the remaining brains 
(Marx, 1983).
Men tend to be larger on the right side of their bodies and women on the 
left and this may have something to do with differences in brain hemispheres 
(Holloway, 1990). Right larger people like math better than left larger people, 
independent of sex.
UCLA scientists studied neuron structure from homologous regions of the 
left and right hemispheres and found structural differences in all eight autopsies
13
(Marx, 1983). It appears that there are hemispheric differences at even the
cellular level that could account for functional differences.
Physiological Differences
New techniques have been developed to measure brain activity and thus to 
study brain symmetries. Scientists can now do such feats as record brain electrical 
activity (EEG), map blood flow patterns in the brain, and record brain 
metabolism differences (PET scans).
The following few paragraphs briefly outline some of the physiological 
differences that could account for lateralization and other brain asymmetries.
Hemispheres appear to be specialized for different emotions (Miller, 1988). 
In one study, people were given EEG’s and then were asked a variety of questions 
that would stimulate a variety of moods in both verbal and spatial thinking.
When people experienced positive emotions, the left frontal was more active.
This is also found in stroke victims and epileptics. Depending upon the 
hemisphere and in which portion of that hemisphere the abnormality occurs, 
different results may be witnessed.
Within each hemisphere, the front and the back have different functions.
The front is more for movement and the back for awareness. Stroke victims with
front damage in either hemisphere have more emotional distress than those with 
back damage (Miller, 1988). Physiological abnormalities to the front portion of 
the brain could possibly explain certain mood disorders and epilepsy.
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The EEG records alpha and beta waves in the brain. The resting brain 
produces more alpha waves and are recorded during sleep, periods of creative 
thinking, and during involvement with spatial tasks (McAleer, 1989). Beta waves 
are evident when verbal tasks are being performed (Segalowitz, 1983, p. 77).
Lateral eye movement (LEM) is used to examine laterality in the absence 
of technical equipment. When people are asked questions that stimulate a 
particular side of the brain, eye movement will be in the opposite direction.
When pondering a question that involves the right brain, eyes will shift to the left 
(Segalowitz, 1983, p. 81).
Deborah Waber found that children who physically mature earlier than 
others have particularly good verbal skills. Late maturers excel in spatial tasks. 
Girls tend to mature earlier and thus usually perform better than boys in verbal 
tasks. She claims that sex difference in lateralization may be due to maturation 
rate (Segalowitz, 1983, p. 162).
Doreen Kimura developed the dichotic listening test in which she found 
that it was possible to detect which brain hemisphere was most involved in speech 
and other functions by having them listen to different words coming to the two 
ears at the same time. Most people reported words most accurately coming to 
their right ear. This is because signals are sent to the left which processes speech. 
A few people who process speech in the right hemisphere hear the words better 
in the left ear (Kimura, 1985).
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Newborn babies display an early tendency for lateralization. Most babies 
orient their heads to the right and those babies became right-handers later in 
childhood. A few, who turn their heads to the left, become left-handers.
There are many physiological differences that can be detected in human 
beings, and these account for at least a portion of lateralization differences that
we witness.
Biochemical Differences
There is much evidence of biochemical dissimilarity in the human brain.
Geschwind and Behan believe that high in utero levels of testosterone, the 
male hormone, can explain a cluster of characteristics associated with right brain 
inclination. These include left-handedness, learning disorders, immune system 
dysfunction, and abnormal development of the left temporal cortex. High 
testosterone can delay thymus gland development which could explain immune 
system problems. Slow development of the left hemisphere would cause the right 
to be more dominant, thus explaining left-handedness and learning disorders 
(Languis, 1989).
There is evidence that spatial and motor abilities in mature females’ cycles 
as their levels of sex hormones change over the period of a month. When 
estrogens are low, spatial abilities are the best, and when it is high, motor abilities 
are the best (Kimura, 1985). Creativity is often associated with the right brain, 
but some scientists argue that the frontal lobes of both hemispheres deal with 
creativity. The frontal lobe contains the highest density of opiate receptor sites
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which are thought to filter out incoming sensory information thus relaxing us for 
creative bursts (McAleer, 1989).
Technology will soon be available (PET) to scan the brain during the 
creative process to see the brain areas that are most active (McAleer, 1989).
Humans have asymmetries in neurotransmitters’ distribution throughout 
their brains. Some chemicals are in higher concentrations in the left and some in 
the right (Marx, 1983).
It appears that anatomical, physiological, and biochemical aspects of the 
brain play a major role in differences found in human beings.
Evolution of Lateralization
One theory of the evolution of lateralization suggests that human 
precursors were in trees and clung to branches with the right hand and reached 
for food with the left. This prodded the right side of the brain to control 
perceptual and motor abilities for left-handed food gathering. The left 
hemisphere then assumed control for body posture and positioning (Bower, 1989). 
MacNeilage has done much work on this "postural origins" theory. Many scientists 
are skeptical about this explanation.
Lieberman argues that a left hemisphere structure involved in speech 
production had its counterpart in human ancestors and lateralization developed 
through a slow evolution of that area (Bower, 1989). It would have been an 
advantage for an animal to be able to use speech of some sort and those 
individuals would have been naturally selected out.
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Doreen Kimura and Marlin Sanguis deal with sex differences in 
neuropsychology. Both of these individuals believe that during our long biological 
history there has been a sexual division of labor for millions of years. "Men and 
women have probably evolved different advantages for a wide range of activities" 
(Kimura, 1985).
"General variability in functional lateralization has provided the species 
with unique survival characteristics which have been selected for biologically and 
socially" (Languis, 1989). The male brain needed to be specialized so that spatial 
skills that were needed for traveling, hunting, and scavenging could be developed. 
The female brain, on the other hand, needed to develop language capability so 
that they could carry out their social and cultural roles (Languis, 1989).
There are a multitude of ideas concerning the evolution of lateralization. 
Much research is being done in this area.
Justification of the Correlation of
Brain Lateralization and Science Fair Success
In order to justify the correlation of brain lateralization and science fair 
success, both personal and literature based observations of qualities that are 
advantageous to science fair success will be examined. Finally, these qualities or 
characteristics will be identified as either right or left hemisphere functions.
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Personal Observations of Qualities Advantageous to Science Fair Success
For the past eighteen years this researcher has been deeply involved with 
high school science fairs. The observation of over 2,500 projects has led to 
insights as to why some students do so much better than others in their 
independent scientific research.
It is obvious that teacher motivation and guidance is a major factor. At 
Bloom Carroll High School, freshman physical science teachers have changed 
several times over the past five years. An obvious and predictable rise and fall in 
the overall quality of projects, dependent on the importance that teachers 
attached to the endeavor, has been noted. Schools that consistently have students 
doing well at district, state, and regional science fairs invariably have visible 
teacher participation. Students who are open to challenge are very likely to
transfer teacher motivation to self-motivation.
In her Doctoral Dissertation, which studied high school student 
characteristics as they related to scientific research, Nadine Hinton supports the 
idea that teacher influence is important (Hinton, 1990). J. R. Campbell examined 
schools in New York state that produced Westinghouse Talent Search finalists 
and made similar observations (Hinton, 1990).
The academic level of the student certainly is important in how well a 
student will perform. Higher level students tend to have better projects.
However, this researcher has also witnessed a number of learning disabled and
low level students who have excelled in science fairs. These students had little
other academic success. This piques one’s curiosity.
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Even among the highest level students one group always emerges with the 
skills that are necessary to do outstanding research. Occasionally these are the 
"star pupils," but often they are the ones who do not perform as well on classical 
classroom activities. It is a pleasant surprise to see certain individuals’ previously 
undisplayed aptitudes. On the other hand, certain students who are "straight A" 
individuals, no matter how hard they try, never seem to really understand or enjoy 
doing research. Witty supports this observation stating that "there are children 
whose outstanding potentialities can be recognized largely by their performance" 
regardless of IQ (Brandwein, 1988, p. 210).
One other observation is a possible correlation between musical talent and 
science fair success. For years Bloom Carroll’s district science fair was set up on 
music contest day. There were so many conflicts between students who were 
involved in both of those activities that the directors finally realized that they 
needed to coordinate their scheduling. There has not been one year when this 
researcher has been free of music conflicts. The star science fair student is
invariably involved in the musical, the orchestra, or some such activity.
Superior student researchers are creative thinkers. They improvise, adapt, 
and are flexible in dealing with problems.
Completing projects up to the last possible second is another personal 
observation that has been made of the majority of the most successful science fair 
participants. Could it be that the not-so-desirable trait of procrastination is a 
trademark of this group? This researcher has come to believe that it is a 
combination of the never ending motivational forces that keep tugging at these
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students to do more, with a bit of perfectionism thrown in. They are simply never 
finished to their satisfaction. They actually appear to have a need to work up to 
the deadline. It is similar to "pregame psych-ups" that occur in athletics. It would 
be interesting to test adrenalin flow during this period. The higher the level of 
competition, the more true this seems to be.
Last of all, most successful science fair students have outstanding social 
and communication skills. They are personable, well rounded, outwardly 
confident, and very articulate in presentations of their projects.
In summary, factors that this researcher has noted that may have bearing 
on success that students may have in science fairs include easily stimulated 
motivation, inclination towards musical aptitude, last minute preparation, and 
excellent presentation skills. Academic level seems to be important but obvious 
disparities in certain high and low level students are to be noted.
Literature Based Qualities that are Advantageous for Science Fair Success
There are researchers who have identified some of the characteristics
needed for science fair success. Many of these ideas will be shared in this section.
Nadine Hinton found that students who had been successful in local and
district science fair competitions scored significantly higher than non-science fair 
and local level only participants in four areas — ability, field independence, 
empirical approach to knowledge, and higher internal locus of control (Hinton, 
1989).
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Ability is defined as intelligence as tested by IQ scores and grade point
average.
Field independence is the ability to pick out figures in a complex 
background. It is considered to be an analytical style rather than field 
dependence where figures cannot be separated out so easily. The latter style is 
considered to be more global.
Empirical approach is followed in experimental research in the form of 
scientific method. Rational and metaphorical are the other types of approach to 
knowledge.
People who display internal locus of control accept personal responsibility 
for success and failure, whereas those with external locus of control blame other
factors for success and failure.
Creativity is hailed by many to be a characteristic useful in scientific 
endeavors. Edison, Einstein, Pauling, Franklin, the Wright brothers are a few of 
the many examples (Weisburd, 1978).
General high ability, early aptitude for science and the scientific method, 
intrinsic motivation, persistence, questioning, daydreaming, enjoyment of symbolic 
art and classical music are a few characteristics that are delineated by 
Tannenbaum as likely traits evident in scientific researchers (Brandwein, 1988, 
p. 45).
The Bronx High School of Science in New York has the reputation for 
producing science researchers. The criteria used in selecting students for a special 
biology research class is that they are strongly and sincerely motivated toward
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learning and achieving in science, able to work independently, curious, interested 
in getting answers to questions suggested by their teachers, askers of many 
questions, stimulated by problem solving approaches to learning, good at 
identifying significant problems in a mass of information, readily able to induce, 
deduce, and make connections between related ideas, able to see different 
approaches, full of creativity and achievement in many areas, able to relate well 
to peers and elders, able to establish long-term goals (Brandwein, p. 213).
There is apparent overlap in characteristics listed by the authors here and 
characteristics that have been listed under personal observations. Motivation, 
musical aptitude, and ability to relate to others are examples of repeated
responses.
A Comparison of Stated Characteristics of Successful Science Researchers with
Right Brain. Left Brain Traits
In this section, the characteristics and traits that were outlined under 
personal and literature observations of students who exhibited science fair success 
will be categorized as either right or left brained functions (see page 3). One of 
the traits mentioned in both personal and literature based lists was self- 
motivation. Hinton’s internal locus of control, where one looks to himself as the 
cause of success or failure, fits nicely with the term self or intrinsic motivation. 
Self-acting from the right hemisphere list fits this characteristic most closely. If 
what appears to be procrastination is really the result of self-motivation, this could 
fit into the same category.
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Most sources state that high level intelligence as indicated by IQ and 
grades is an important trait. Both right and left brained individuals can fit into 
that category. Since it has been noted that a number of low level and learning 
disabled students do well in science fair and a number of very high level students 
do not, it appears that there may be some other dominant factors that enhance or 
inhibit intelligence as a factor. It may be noted that many learning disabled 
people are right brained.
Musical talent is another characteristic listed in both personal and 
literature based observations. Tonal quality, tonal memory, musical hearing, 
pitch, rhythm, etc. are on the right brain listing.
Creativity is on every list and is considered by many to be a right 
hemisphere quality. Barron uses the words dreamwork, visual and auditory 
pattern recognition and drawing, to describe methods that he uses to teach 
creativity (Barron, 1989). He cites mental faculties such as flexibility, fluency of 
association, originality, ability to integrate complexity and sensitivity to problems 
in being involved in the creative process. David N. Perkins from Harvard also 
lists traits that he associates with creativity including drive to uncover the 
aesthetic, interest in finding and framing problems, strong capacity for metaphor, 
a need to challenge traditional assumptions, ability to temper the energy of 
creation with testing and judgment, risk takers, intrinsic motivation (Weisburd, 
1987). Every characteristic cited on these lists can be found in the right 
hemisphere list except for the ability to temper the energy of creation with testing 
and judgment which is more of a left brained characteristic. It should be noted
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there are researchers who do not believe that creativity can be assigned to a 
particular hemisphere. Jerry Levy (1983) states that "studies demonstrate that the 
two hemispheres differ in their perceptual roles, but none supply any evidence 
that one side is more creative than the other." Sally Springer (1987) says that 
"there is very little evidence that the right hemisphere is specialized for creativity." 
Other scientists place creativity in the right hemisphere based on the component 
descriptors that have been listed and more firm scientific evidence for their 
placement in that area.
In both the personal characteristics and in the Bronx High School literature
characteristics, being able to get along and communicate with others are noted.
This would fit with affective interaction on the right brain list. An interesting
statement is made by David Super and P. B. Bachrach (Brandwein, 1988, p. 47).
. . . found considerable research evidence to show people in 
engineering, mathematics, and natural science professions tend often 
to be lonely, socially awkward, slightly withdrawn, curious, self- 
disciplined, unemotional, tolerant of others, and intensely devoted to 
their work. Perhaps these traits make sense for people engaged in 
independent scientific inquiry, with all the complex abstractions and 
distancing from intrapersonal preoccupations that it entails.
This appears to be opposed to personal and other descriptions. Possibly the 
characteristics for pure researchers are somewhat varied from those who do 
science fair type work. Being withdrawn, awkward, and unemotional would not 
lend itself to a high science fair score since one-fourth of the score is based on 
clarity of expression. It may also be noted that the majority of this researcher’s 
top winning science fair students over the years do not end up in a scientific
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occupation. Also Super and Bachrach’s research was done in 1957. Possibly what 
was characteristic of scientists then is different in our modern day society.
Hinton’s field independence was shown to significantly correlate with 
science fair success. A portion of her data was from Bloom Carroll students.
This is an analytical skill and is thus placed in the left hemispheric category.
Hinton’s significant correlation between empirical approach and science 
fair success is logical and sequential and is actually the scientific method. It is
included as a left brain function.
In conclusion, it would appear that the preponderance of traits listed from 
both personal and literature sources are right hemisphere functions. There are, 
though, some disparities. Intelligence could possibly be in either or both 
categories and field independence and empirical approach to knowledge are more 
aptly placed in the left hemisphere category.
This researcher intends to administer a standardized Learning Style 
Inventory and then compare it to the scores that students have received on their 
science fair projects. It will then be determined whether or not there is any 
correlation between brain lateralization and science fair success. No previous
studies of this nature could be located.
CHAPTER III
METHODOLOGY
Two hundred eighty-six students, grades nine through twelve, participated 
in the Bloom Carroll Science Fair in February 1991. They were judged on a scale 
of 0-40 as recommended by the Academy of Science (Appendix A).
Students supplied data concerning sex, age, and science fair score on a 
brief permission and information form (Appendix B). The SPLAT Test — Youth
Form was then administered and scored to determine the brain lateralization of
each individual.
The final sample included tests for a control group which consisted of 
students who presented a project but who scored below 26 out of 40, and an 
experimental group which included students with a score of 32 or above. This 
limited the final sample to one hundred twenty.
Pearson’s r was used to statistically analyze the correlation between high 
and low achievers in science fairs and their brain lateralization ratings.
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CHAPTER IV
FINDINGS
The following values were determined after establishing rank orders for 
right brain, left brain, and whole brain tendencies, and for science fair scores.
Right Brain
X
7260.00
X1
58240850
y
7260.00 623911.50
*y
397302.25
Left Brain 7140.00 574742.00 7140.00 57355225 41912025
Whole Brain 7260.00 58256450 7260.00 58060250 484486.75
x = SOLAT scores rank ordered 
y = Science Fair scores rank ordered
The Pearson’s r formula was used to calculate statistical significance of the data:
(Ex)(Ey)
Nr ------  -—
y ssx  • SSy
The following r values were obtained:
Right Brain r = -.26
Left Brain r = -.063
Whole Brain r = .31
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CHAPTER V
CONCLUSIONS, DISCUSSION, AND IMPLICATION
The r value of .31 obtained for the whole brain sample shows strong 
positive correlation with science fair success. Strong negative correlation between 
right brain scores and science fair ratings is indicated by an r value of -.26. The 
-.063 r value obtained for the left brained students is not significant. All of the 
above scores are at the .050 level of significance.
The higher a student’s right brain score, the more difficult it may be to 
achieve a high score on a science fair project, according to this research sample. 
The forty-six students in the experimental group had science fair scores of 32 or 
above. Seventeen of these were in the top half of the right brained students; 
twenty-nine were in the bottom half.
When the whole brain scores of this same group were considered, the 
reverse was true. Thirty students with high science fair scores were recorded in 
the top half and sixteen in the lower half. The whole brained group in general 
had better success than left or right brained students in doing a science project.
The left brain sample that yielded no significance with the r value showed 
high scores evenly dispersed throughout with twenty-two high scores in the top 
half of the sample and twenty-four in the lower half.
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In the last section of Chapter I, characteristics of successful science 
researchers were categorized as being primarily left or right brained. It is to be
noted that some of the listed characteristics fall into the left and some into the
right brain areas. The data gathered in this research indicates that in order to be 
successful in science fair projects, it is most advantageous to be able to draw from 
both sides, or to be whole brained.
The left brained propensity for organization and linear, logical thinking 
lends itself well to the scientific method needed to do good scientific research.
The right brained creative and holistic thinking abilities and outgoing nature are 
needed to do original research and to present the work effectively. If an 
individual exhibits positive characteristics from both the right and the left, it could 
enable them to more easily excel.
As results were gathered and analyzed, other interesting tendencies were 
noted that could be the topic of further study.
There was an obvious difference in the number of right brained students in 
higher and lower level science classes. The upper levels had fewer highly right 
brained students. Classes with greater numbers of right brained students were 
harder to control, problem filled groups. Stellern, Marlowe, and Crosairt 
(Torrance, 1988) noted in their research that "Right Scale scores correlated 
positively and significantly with the measures of acting out, distractibility, and total
scores on the Walker Problem Behavior Identification Checklist.'
There appears to be an unusually high number of students who are 99 
percentile right brained on the sample. This researcher intends to further analyze 
this part of the data.
The implication of this study is that by identifying brain lateralization 
patterns in students, teachers may be able to help students who might otherwise 
be unsuccessful in science fair research.
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APPENDIX A
ACADEMY OF SCIENCE
RATINGS TABLE FOR SCIENCE FAIRS
SUPERIOR EXCELLENT GOOD SATISFACTORY*
KNOWLEDGE
ACHIEVED
EFFECTIVE 
USE OF 
SCIENTIFIC 
METHOD
CLARITY OF 
EXPRESSION
ORIGINALITY
AND
CREATIVITY
10-9
10-9
10-9
10-9
8-7-6 5-4-3
8-7-6 5-4-3
8-7-6 5-4-3
8-7-6 5-4-3
2-1
2-1
2-1
2-1
*No Satisfactory rating is given at State Science Day.
The minimum number of points for each rating are as follows:
Superior.......................  36
Excellent .....................  24
G o o d ............................  12
Satisfactory........................4
The following paragraphs are given as an interpretation of the various 
criteria on which a project will be evaluated by the judges.
A. KNOWLEDGE ACHIEVED (Considering the participant’s age)
1. Has there been a correct use of scientific terms? Does he 
understand these terms?
2. Is there evidence of a real acquisition of knowledge (depth) through 
his research or has he merely acquired a manipulative technique?
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3. Does he show evidence of knowing what the underlying principle(s) 
is(are)?
4. In brief, has he actually learned something through his study and 
research above and beyond his level of classroom work?
B. EFFECTIVE USE OF SCIENTIFIC METHOD
1. Does the participant have a clear-cut idea of the purpose of his 
project or is it simply something thrown together and manipulated 
to create an impression? While the mere assembly of a "kit" is 
frowned upon, there can be a definite research approach wherein 
there may be an effective use of the scientific method.
2. Is he aware of other approaches or theories relative to his problem 
or project?
3. Is there evidence of literary and/or experimental research? Has he 
been thorough and have there been some prolonged or sustained 
experiments or field observations? Has he taken advantage of 
consultations with authorities or specialists in his field?
4. Has he observed any basic phenomena?
5. Has he experimented sufficiently to have collected any data? 
Observation is also a valid means of obtaining data.
6. Has he analyzed his observations in a logical manner and drawn 
valid conclusions?
C. CLARITY OF EXPRESSION
1. Can he orally explain his project concisely, and answer questions 
well? Discount a "glib" tongue or an attempt to "snow," but try to 
make proper allowances for nervousness which may result from 
talking to authority. Watch out for memorized speeches with little 
understanding of principles.
2. Has he expressed himself well in all written material such as 
abstracts, reports, or descriptive material on the display? Consider 
that this material might have been copied or prepared by another 
person.
3. Is the display neat and sufficiently definitive? Discount printed 
posters and professional appearing placards unless there is evidence
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that the participant has made them himself and has some depth of 
knowledge of such things.
4. Discount for misspelled words and poor grammar.
D. ORIGINALITY AND CREATIVITY
1. Is the problem or the approach to the problem developed in a 
particularly significant manner? The problem or the approach to it 
may not be new to the judge, but does the participant show an 
enthusiasm that one less versed in the subject might think it brand 
new?
2. Has he a new approach to an old subject?
3. Has he a unique presentation or organization of materials?
4. The assembly of the "kit" may not be original or creative, but it may 
furnish a new and unique approach to a problem and economize on 
time and effort.
5. Is there evidence of initiative? Place a premium on the ingenious 
uses of available materials and handmade elements. Collections and 
the use of commercial equipment can be considered creative if they 
are assembled to achieve, show, or prove a stated purpose.
However, the participant must be able to explain within reason the 
construction and function of any commercial equipment used.
APPENDIX B
PERMISSION AND INFORMATION FORM
Student,
For my Master’s in Education, I am doing a research project in which I am 
correlating brain lateralization with science fair success. Left brained and right 
brained individuals are thought to have special abilities in different areas. I 
would like you to record for me your scores from your science fair judging card 
and then take the SOLAT test which will be handed out. This test is a short test 
that will determine if you are right or left brained. If at any time you wish to 
withdraw from the test, you may do so. If I may use your information for my 
project, please sign below.
Mrs. Diane Gabriel
Student Signature
PLEASE FILL IN THE FOLLOWING INFORMATION
SCHOOL____________________________________________
MALE OR FEMALE__________________________________
A G E ________________________________________________
GRADE_____________________________________________
OVERALL NUMBER SCORE OF SCIENCE FA IR_______
SUBSCORE IN KNOWLEDGE________________________
SUBSCORE IN SCIENTIFIC METHOD_________________
SUBSCORE IN CLARITY OF EXPRESSION____________
SUBSCORE IN ORIGINALITY AND CREATIVITY______
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